were reviewed retrospectively. The proportion of patient participation in EOL discussions, barriers, and favorable factors for completion of advance directives, as well as outcomes of advance directives were evaluated.
Introduction
Unlike patients dying of acute disease, terminal cancer patients experience end-of-life (EOL) issues as part of their disease trajectory. EOL discussions are critical to management of EOL for such patients. International guidelines recommend implementation of EOL discussions from the early phase of advanced incurable cancer [1] ; however, conduct of EOL discussions during care transition was difficult [2] . Reasons for missing EOL discussions include insufficient time, no guiding materials for medical staff regarding EOL issues, limited knowledge, no medical staff awareness of EOL issues, legal ineffectiveness of advance decision making, and cultural barriers [2] [3] [4] . Lack of awareness of the patient's right to EOL care is a major barrier in South Korea and results in continued implementation of ineffective aggressive cancer treatment prior to the EOL period [5] [6] [7] . Documentation of advance directives, which express patients' preferences for EOL care, facilitates patient autonomy in EOL discussions and decision making [3] .
Between 2003 and 2012, do-not-resuscitate (DNR) forms were used in EOL discussions upon admission to St. Vincent's Hospital Hospice Center. Previous South Korean studies reported that 57% to 86.7% of deceased patients from oncology clinics and hospice and palliative care units signed a DNR form; however, 94%-100% of patients were not involved in DNR discussions [8] [9] [10] [11] [12] . Since October 1, 2012, advance directive forms have replaced the DNR permission forms in our hospice center to encourage EOL discussions among patients, family members, and physicians.
This study evaluated the proportion of patients participating in EOL discussions with healthcare professionals subsequent to adopting the advance directive.
Materials and Methods
A palliative care specialist (physician or nurse) discussed EOL issues with patients and/or proxies upon admission. EOL discussion was defined as discussion of the use of lifesustaining treatments and hospice care at terminal status. EOL discussion could be conducted using the DNR form or the advance directives.
The old DNR form simply explained the futility of life sustaining treatment; however, the new advance directive form includes (1) time of EOL discussion; (2) life-sustaining treatment orders, including cardiac massage, inotropes, defibrillation, mechanical ventilation, artificial nutrition or hydration, and hemodialysis; (3) living wills; and (4) healthcare proxy designations. In contrast to classic advance directives, ours requests the patient's permission for later administration of palliative sedation. At the end of the advance directive form, a space is provided for patients to express their feelings or wishes to family members or healthcare professionals. Patients can elect two healthcare proxies, who should be older than 20 years and considered capable of reflecting the patient's usual values and beliefs. Decisions documented in advance directives take effect when the patient becomes unable to make EOL care decisions. However, patients can discard the advance directives at any time.
The medical records of patients admitted to St. Vincent's Hospital Hospice Center between July 6, 2012 and February 28, 2013 were reviewed. Reasons for excluding patients from EOL discussions, time from completion of an advance directive to death, time from advanced cancer diagnosis to completion of an advance directive, and translation of patients' EOL care preferences were acquired. EOL discussion was identified if patients' medical records included documentation of an EOL discussion. Patient participation in EOL discussions was defined as a DNR order signed by the patient, a description of the patient's participation in EOL discussions in the medical record, or advance directives.
Results
A total of 106 patients were admitted to St. Vincent's Hospital Hospice Center between July 6, 2012 and February 28, 2013. Fifty three DNR orders were signed between July 6 and September 31, 2012 (DNR era) and 53 DNR orders or advance directives signed between October 1, 2012 and February 28, 2013 (advance directive era) ( Fig. 1) .
At the time of analysis, 26 patients with advance directives and all 53 patients with DNR orders were deceased. The median duration of hospital stay was 16 days (range, 0 to 300 days). The median time between completion of an advance directive and death was longer than for the time between DNR and death (14.5 days; range, 0 to 47 days and 8 days; range, 0 to 22 days). The patients' characteristics are shown in Table 1 .
Changes in EOL discussions with patients and barriers to EOL discussions
Patient participation in EOL discussions increased from 16/53 (30%) to 27/53 (51%) after adoption of an advance directive for EOL discussions in October 1, 2012 (p < 0.001) (Fig. 1) . According to Anselm et al. [13] , barriers to EOL discussions can be divided into provider, patient, family member(s), and systemic barriers. Patients' poor condition after late referral was the main barrier to missing EOL discussions in 17/18 patients; however, family members' concerns about patient's distress was also a reason for excluding the patient from EOL discussions ( Table 2) .
Factors related to EOL care discussion using advance directives
In the univariate analysis, patients' age and education sta- 
Outcome of advance directives
All patients who had agreed to completion of an advance directive chose their spouses or immediate family members as healthcare proxies. Patients' preferences and medical orders are detailed in Table 4 . Physicians carried out preferences of all patients' regarding cardiopulmonary resuscitation or hemodialysis. Orders for nutrition and palliative sedation showed concordance rates of 74.2% and 51.6%, respectively.
Discussion
In this study, adoption of advance directives in EOL discussions increased patient participation. Previous South Korean studies reported that most patients did not participate in EOL discussions when DNR orders were used; however, with use of advance directive, 3.3%-4.8% of patients had written advance directives themselves [8] [9] [10] [11] [12] . In a study conducted in the United States, 33% of patients participated in EOL discussions using DNR [14] ; with advance directives, the rate of patient participation in EOL discussions was 50%-62% [15, 16] . The objective of advance directives for patients is to state their personal preferences in advance, even if legally incompetent [17] . Increased patient participation in EOL discussions could reflect increased patient autonomy in EOL care. Therefore, our study showed that adopting advance directives can increase patient participation in EOL discussions, which could enhance their autonomy. Further study is required to evaluate the relationship between participation in EOL discussion and patients' autonomy.
The most common reason that patients did not participate in EOL discussions was poor physical condition, and family members' concern about patients' distress when discussing their poor prognoses and death was another main reason. Poor physical condition after late referral could be classified as a systemic barrier; however, because negative attitudes toward advance directives and poor communication skills in healthcare providers were not recorded in the medical records, the results may be derived from a combination of provider and systemic barriers.
In our study, cardiopulmonary resuscitation and renal replacement were carried out consistent with documented advance directive preferences in all cases. However, some patients' preferences regarding nutrition and palliative sedation were not carried out by a physician as a part of EOL care. According to the medical record and discussion with physicians, patients' previous preference in advance directives regarding nutrional support and palliative sedation turned out to be inapproriate for them at the time of event, thus, the advance directives they had previously selected as preferred were not followed. In a previous study conducted in the United States, medical treatment was consistent with advance directives for 75% of patients (72/96); in 6.3% of cases, care was more aggressive than requested and in 18.8% of cases, it was less aggressive than requested [15] . In another study involving Korean patients with endstage renal disease, some patients who had stated that they did not wish to be resuscitated had died during resuscitation [18] . Even though Physician Orders for Life-Sustaining Treatment were distributed in the United States, there have been difficulties interpreting and fulfilling patients' requests [19, 20] .
Palliative sedation in case of refractory symptoms was included in our advance directive form. Most advance directive forms do not include palliative sedation [15, 21, 22] . However, in a Swiss study using advance directives in which patients were asked to write down their preferences rather than complete a pre-established checklist, more than 50% of patients expressed their preferences for palliative sedation in case of refractory symptoms [23] . Of the 76 patients who completed advance directives in our hospice center between October 2012 and September 2013, 89.5% (68/76) expressed their preferences for palliative sedation in advance directives [24] . Actually, when the patients showed deterioration, a discussion regarding palliative sedation was not generally possible. Therefore, we suggested that the palliative sedation content be included in the list of advance directives.
This research had some limitations. The study was a retrospective review of medical records; therefore, we may not have captured all EOL discussions between physicians and patients. We might have missed patients who were involved in EOL discussions but did not sign the form themselves. In a small number of patients, identification of reliable factors associated with patients' completion of an advance directive was difficult. We assumed that signing advance directives indicated participation in EOL discussion and honored patients' autonomy; however, a prospective observational study is required to clarify this relationship. Further study to evaluate the content of and barriers to EOL discussions is also required.
Conclusion
In the current study, use of advance directives in EOL discussion increased the rate of participation of advanced cancer patients in EOL discussions. Prospective trials involving large numbers of patients are required to confirm these results. Values are presented as number (%). EOL, end-of-life.
